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Agglomerating behavior of primary solid particles in
magnesium alloy semisolid slurry during electromagnetic stirring

ZHANG Xiao-li"?, LING Xiang-jun"? LI Ting-ju’, XIE Shui-sheng®, JIN Yun-xue"?

(1. Laboratory of Liquid Metal Forming, Jiangsu University of Science and Technology, Suzhou 215600, China;
2. School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China;
3. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
4. Beijing General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: AZ91D magnesium alloy semisolid slurry was prepared using rotating electromagnetic stirring, and the
molded samples were obtained at different pouring temperatures from 570 “C to 600 ‘C, then the microstructures were
characterized in detail and linked to the corresponding solid volume fraction. The results indicate that the incompact
structure agglomerating a few primary solid particles, which disperses in the matrix consisting of a-Mg equiaxed dendrite
and network distributed Mg;;Al;, precipitates, is observed within structures of low solid fraction (f;) no more than 25%.
Meanwhile, for the samples with a higher solid fraction, i.e. 36%</;<45%, due to the reduction in the casting pouring
temperature, increasing both the number of primary solid phase and the viscosity of slurry, brings the interaction among
the primary particles within vigorously stirring melt, and thus causing slide, friction and plastic deformation between or
among the neighboring solid particles. So the primary particles are welded together to form clusters at high temperature
and exhibit low energy line-type crystal boundaries.
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Fig. 1 Schematic drawing of experimental apparatus of EM-
stirrer: 1—Volumetric feeder; 2—Thermocouples (upper and
lower); 3—Furnace cover; 4—EM-stirrer; 5S—Heating bands;
6—Stainless steel crucible; 7—Alloy slurry; 8—Argon; 9—

Elevated temperature valve; 10—Mg alloy scraps
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Fig. 3 SEM images of AZ91D Mg alloy samples’ microstructure: (a) Liquid matrix consisting of a-Mg and -Mg;;Al;,; (b) Primary

solid particles containing entrapped liquid droplets
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Fig. 4 Microstructures of AZ91D Mg alloy casting samples with different solid phase fractions: (a) f=9%:; (b) £;=21%; (c) f=36%;
(d) f&=40%
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Fig. 5 EPMA images of as-cast AZ91D microstructures with f; of 25%: (a) Selected primary grain; (b) Al content distribution curve
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Fig. 6 EPMA image of as-cast AZ91D microstructures with f; of 36%: (a) Selected agglomerate; (b)Al content distribution curve
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